January 1952: Recurrence invading right ilium.
Tumour resected with ilium; outer fibres of femoral nerve divided. Histology: ill-differentiated, signet-ring cell type. No nodes involved. October 1971: Still working at age of 83.
It has been found at St Mark's Hospital that only 1 in 20 patients with signet-ring cancer survives five years after treatment (H J R Bussey 1971, personal communication). Mucus-secreting and signet-ring cell lesions, although highly invasive, often do not spread by the veins, and in Case 1 the liver was free two years after the first operation. Although the second procedure was a destructive one there has been little loss of function; the patient continued to play tennis, and he still walks to work.
This unexpected result stimulated my interest in a subject to which clinicians have until recently been apathetic. Even in 1971 one reads that most people participating in a follow-up programme for colorectal cancer do so in order to evaluate the original management and not to attempt treatment of the recurrence (Polk & Spratt 1971) .
I have divided this Address into the consideration of pelvic recurrences, metastases to liver and lungs, and abdominal recurrences. Before dealing with the different sections I shall make some observations which are relevant to them all.
It is important to remember that some forms of large gut cancer are extremely slow-growing because the pattern of the original lesion is repeated in the recurrence or persistence; examples of this will be given later. Cooke (1956) describes a patient who for twenty-two years declined treatment for a large fixed cancer of the right abdomen and then, at the age of 62, finally agreed to operation; colectomy was performed with the removal of a large segment of the abdominal wall. The liver had remained clear all this time and the patient was still well twenty-one years after resection. Spratt etal. (1970) discuss the non-metastasizing variant of large gut cancers, and B C Morson (1969, personal communication) states that certain well-differentiated tumours seem to invade locally without metastasizing via the blood stream or lymphatic channels. In 1964 Swinton et al. published the results of autopsies on 64 patients with cancer of the rectum and sigmoid colon who had been treated by palliative procedures only; 20 (31 Y) had no metastases, either lymphatic or blood-stream. It is certainly a challenging thought that one may be dealing with a cancer which behaves very much like a rodent ulcer.
If we can identify these cancers, then, should they return, a special effort must be made to eradicate the disease in spite of the surgical difficulties. What is known about the original lesion is therefore of the greatest importance.
The diagnosis of an apparent recurrence is by no means straightforward. Ellis (1971) has shown how benign conditions may be misleading; in particular, that abdominal masses due to deeply placed chronic abscesses have been found months or years after cancer surgery. Cooke (1956) describes a case where a gall-bladder lesion and associated abscess were thought at first to be a recurrence. Metachronous lesions of the colon are not infrequently mistaken for recurrences (Muir 1970) , and it is sometimes difficult to distinguish a recurrence from a fresh primary. In all the case material studied in this project, from whatever source, it is striking that the finding of uninvaded nodes in the first operative specimen is repeated in the second.
The recurrences noted in the referred cases which were due to suture line implantation have behaved much like primary lesions and the outlook has been reasonable. Frozen and paraffin sections confirmed that malignant tissue was left behind, but it was a low grade lesion, with no involved nodes at the first or second operation.
It may, therefore, not be essential to remove all the cancer cells in the body, but sufficient of the tumour must be removed to give the host a chance to control or destroy the few remaining cells (G E Moore 1971, personal communication Blood-stream Metastases to Liver Two basic problems arise in the treatment of liver metastases: that of assessing their presence and multiplicity, and that of knowing whether they are worth treating.
The incidence of secondaries completely hidden in the depth of the liver has been shown by autopsies to be between 11 % (McAfee et al. 1965) and 16% (Goligher 1967) . Post-mortem studies have further shown that a large gut metastasis to the liver is solitary in only about 2% of cases with liver involvement (G E Moore 1971, personal communication) . Therefore neither peritoneoscopy nor laparotomy with palpation and inspection can exclude or determine the number of metastases.
Three physical methods are helpful in defining occult lesions: liver scanning, venography, and selective arteriography. Liver scanning with radioisotopes is atraumatic, but the deposits must be at least 2-3 cm in size (Dovey & McCready 1971) . Portal venography may be performed using the umbilical vein, which persists as the ligamentum teres; although the vein is functionally obliterated it is not so anatomically (Frohn 1971 (Oxley & Ellis 1969) ; they should clearly be performed but their limitation must be remembered. Of course, it is hoped that before long Gold's test will provide a practical method of diagnosing recurrences by the detection ofcarcino-embryonic antigen (CEA); but CEA is not as specific a tumour antigen as was once thought (Moore et al. 1971) , and considerable difficulties may be anticipated in locating the site of the cancer, whether fresh or recurrent.
Whether liver metastases are worth treating is still not clearly resolved. Most surgeons will agree that a confirmed solitary metastasis should be considered for resection if technically possible. The evaluation of patients with multiple deposits is certainly difficult and we must balance the chances of success against the risk of doing harm. Dr G E Moore of Buffalo, New York (1971, personal communication) performs routine skin tests on patients, using mumps virus, vaccinia, varidase, an alkylating agent, and dinitrochlorobenzene; these tests for delayed hypersensitivity (which are a nonspecific index of cell-mediated immunity) give information on the state of the patient's immunological competence. In some cases multiple lesions of the liver are resected if the patient is reasonably young and in good health and responds well to these tests.
Nevertheless, there is little doubt that some patients will survive for many years with proven liver metastases provided the primary lesion is successfully removed. The metastases regressed after the removal of the primary tumour but the stress of pregnancy probably precipitated their return.
During the period 1943-71, 31 resections for liver secondaries from adenocarcinoma of the large gut have been performed at St Mark's Hospital. The operative mortality up to one month has been 16%, which compares with 17.3% for a collected review (Foster 1970) . Excluding operative deaths, 34.6% were alive at two years and 11.5 % at five years. However, a number of patients are still alive and well and have not yet reached the 2 and 5 year periods. Further, 2 of the patients who survived over two years but did not reach five died from other conditions with no evidence of recurrence of their cancers. The chances of effecting a cure in patients with solitary metastases appear to be of the order of 10-15% (G E Moore 1971, personal communication) .
In 3 patients in this series where the left lobe of the liver was resected, the right lobe was not involved at any stage; Goligher (1967) This is a problem which could have deceived anyone. The malignant potential of these rare tumours is not known but a few probably progress to liver cell cancers (Evans 1968) . In 1943 a partial resection was performed for a presumed secondary but sections showed that it was a mass of calcified material. The place of needle biopsy to confirm the diagnosis is controversial owing to the theoretical risk of implantation; selective angiography with magnification technique may make correct diagnosis possible without biopsy (Baum 1970 A wedge resection is all that is necessary if it will adequately excise the lesion; lobectomy does not improve the chances of survival (Foster 1970 Although this was a solitary metastasis it was surgically irremovable.
All the available chemotherapeutic drugs such as 5-fluorouracil (5-FU) are also immunosuppressive agents in their own right, but perhaps, with massive recurrent disease, immunity plays little part (Alexander 1970) . In my own practice I reserve treatment with 5-FU for cases with rapid growth and symptoms; some patients with liver involvement do have pain, such as Case 15. However, to make quite sure that the tumour cells are sensitive to these toxic agents, we send the malignant material away, whenever possible, to Dr P P Dendy of Cambridge for tissue culture and sensitivity tests to various drugs including 5-FU. Tests in the past have been qualitative, but a quantitative test which measures the degree of inhibition of growth obtained with various drugs is being developed and shows promise (P P Dendy 1971, personal communication).
We have on occasions performed hepatic artery ligation but have found no particular benefit. Its main use appears to be in controlling symptoms from secondaries which produce specific chemical substances, e.g. metastases from carcinoid tumours and insulinomas.
Pulmonary Metastases Many surgeons believe that secondaries in the lung now occur more often than formerly after excision of the rectum. With colonic neoplasms it is difficult to conceive of lung secondaries without liver involvement, but they do occur, and in Thomford's series of 164 metastatic carcinomas of the lung the colon was the commonest site for the primary (Thomford et al. 1965) .
With lung metastases it is firmly established that the longer the time taken for their appearance after the removal of the primary, the better the outlook. This was an A case of low grade malignancy (Dr C E Dukes), but A cases do occasionally spread via the blood stream. Observe that there was a latent period of four and a half years. Here the lung lesion was clearly a secondary from the original adenocarcinoma. Suture-line recurrences are said to be unusual following ileocolic anastomoses (Wright et al. 1969 ), but this patient had an anaplastic lesion with many involved nodes at both operations.
Mucus-secreting cancers have a very high persistence rate, and although 70% have lymphatic metastases they appear reluctant to travel by the veins, so that the liver is often free (H J R Bussey 1971, personal communication). Fungation in these cases is most distressing, and if the growths can be excised the patient will be spared much suffering. They are not radiosensitive. The repeated appearance of this cancer is probably explained by the difficulty in defining the margin of local spread of mucus-secreting tumours (Morson et al. 1963) .
Large areas of the abdominal wall can be removed and a functionally satisfactory result achieved by the use of various materials. Tantalum mesh can replace muscles and aponeuroses and I have used it on several patients without apparent subsequent weakness. It excites the production of a thick wall of fibrous tissue which is laid down before its inevitable fragmentation occurs. If omentum is available it should be stitched to the edges of the defect to replace the peritoneum; otherwise Dacron covered on both sides with silicone rubber is a good substitute. Bowel does not adhere to Silastic and there is a complete lack of reaction around it. Infection may prevent the initial use of these prostheses, but they can then be inserted later. E S Lee (1971, personal communication) reports 4 cases where Marlex was used for repair of hernias. They all recurred within three to six months and at further operation no evidence of Marlex could be found.
When wide areas of skin must be sacrificed the help of a plastic surgeon may be required, as in the following case. Invasion of the larger arteries has usually been regarded as a sign of inoperability; but the slow compression of an artery by a malignant process often gives rise to an effective collateral circulation, and quite large segments of the superior mesenteric artery and vein may be removed if the pattern of anastomotic supply is favourable.
In 1970 I reported the case of a boy aged 9, where a substantial part of the superior mesenteric vessels had to be excised for recurrent adenocarcinoma of the colon (Pemberton 1970) . The distal part of the small gut was not devitalized. This boy is alive and well eleven years after the second operation. When reconstruction is necessary it can be achieved by anastomosing the distal divided end of the artery to the side of the aorta using a clamp of Satinsky type -like a portacaval anastomosis. Alternatively, the splenic artery can be brought down to anastomose to the distal end of the superior mesenteric artery. The veins appear to look after themselves. Indeed, the inferior vena cava below the renal veins can be resected without producing cedema of the lower limbs (H H LeVeen 1971, personal communication); cedema occurs when the inferior vena cava is ligated for recurrent pulmonary emboli, but in these cases there is almost certainly ileofemoral venous thrombosis.
Case 1 shows that bone such as the ilium may be removed with surprisingly little loss offunction.
The surgeon should therefore approach these cases of recurrent malignant disease of the abdomen with the knowledge that, though they present a technical challenge, it may be possible to eradicate the disease and effect a cure; he should not be inhibited by the fear of mutilation, and should be strengthened in his resolve by the experience that much of the abdominal wall and skin and many of the intra-abdominal structures which may require removal can be repaired or functionally replaced.
